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t ^ ^ #• n * w > % — & m. - %> ~ fa m/ m - 

% - % % ^ m ^ U % - ^ % ^ 'ft & Ik & & • ' 

3* ^_ ^ -i ^ $i # n #, # pjj 3E i& m sl & % — ^ % %± & m. 

t ■ ffl % §& f. ifc % - % % 3H ^ M. _L ' Ji to ^ — Jj? ~ ^ 

€ 32 # & ^ w ° ^ - a n ~ j». m & m B& £ ^ — $ 

- % & 4@ Hp se, i >£. $ — ^ € 32 >m d. t ' a H 

9 - ft «. « & ^ # #s — m ft ' ft *b # *se & as. i§ * 



45. > ( - ) * # ft * B A : $ _ 5 _ ffl 

( j=. ) * 4 t ^ I: II ^ it # ^ * ^ t ffi ^ ISl a ^ : 
5 0 0 : P 32 * ^ 



^ , %X&Wm%r ■ SILICON CONTROLLED RECTIFIER) 



A silicon controlled rectifier comprising a 
first type of conductive substrate, two second 
type of conductive deep wells, a gate, a first 
source/drain, a second s o u r c e / d r a i n , a first type 
conductive doped region and a first type of 
conductive floating doped region. The second 
type of conductive deep wells are separately 
disposed in the first type of conductive 
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* - ' SILICON CONTROLLED RECTIFIER) 

substrate. The gate is disposed on the first 
type of conductive substrate and between the 
second type of conductive deep wells. The first 
and second source/drain are disposed on the 
surface of two second type of conductive deep 
wells, respectively. The first type of 
conductive floating doped region is disposed on 
the surface of the first type of conductive 
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* - %x$twm%r a&w&m ■ SILICON CONTROLLED RECTIFIER) 

substrate and in the second type of conductive 
deep wells nearby the first source/drain so as to 
configure a equivalent zener diode for providing 
the silicon controlled rectifier a characteristic 
of higher holding voltage. 
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i - &wta*n (i) 

* # ^ ^ ^- ^ ^ - ^ ^ fif ft ?t # ' J. # #J & # IHI ;Jfr 

— ^ -sr ffl w ^ |( # t St t ^ ^ it 4 ^ ^ ^ 1^ >1 i 
(Silicon Controlled Rectifier) 

jfc, ifr & #f 

# € 2fc I (Electrostatic Discharge » M T fflf <$r 
ESD) ^i#^-«4tfl&4L#«^t&6<J3a.<L ' * # it /& # M 

^ n b & #& &] 'it j?L t ' -^ifrftjt&s*L&±-&}^m-^tk 
m a m n i" ^ -t ^ & # # m € m • ^ ^ *a # & i& 
#j 'it t ' *gt m ^-^^#«j:^fiti - is] 

Di^i'j B a a ^ e| ' m it ft a ft at t ' jtb # t at € ^ # ft 

*h ^ it & & A ft t6d*ltf:«8-***^A ° 

Silt ' ^T^jt#€^t^^ B a a>i t^^^m^- . 

^ « # € afc € ^ It it # #j t& ft Sfc 0 ife ffij £ " W 1 *fr tf 

— J& # % #L € tf % € K 3. 7F * SI • ft #- f& 

SI 1 ' f JL # # & A ft i&d^A/^iUitf f(I/0 Pad) 
10015l:tt - (ESD) 4fc & f; 1 0 2 ' a ^ ^ # € itSL 

^ 38- « ' -fit # A J* ^t^t^tff^ff^^t - & 

— #t 'It >ft T ' ffl 1 t ^ t 4& jl t # ^ ' S>] E S D i£ % 3& 
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JL » fa^W (2) 

£p € 3& 1 0 4 • is. Jk' * f*'ltI(^ttA|^i46!i 

Q 1 0 0 # % %i -A % •] n € 1 0 4 - *| *b 4& l£ 1*3 £p € 1 0 4 ^ 

# it £ 4X $ ° 

# *fc ■& * t ' # ^ ^ ft -f It (Metal Oxide 
Semiconductor » M 0 S ) ta a alt^^ESD^^tIit# • ffl 2 

#. # - & A « IN 32 ft 4- * It (High Voltage 
N M 0 S ' H V N M 0 S ) € B a a It ^ S'J © tf & S ° * B3#^jpiib 
HVNMOS « B B B It # J£ & € JS- € >7fL # tt 4*1 ° n ® &t $- JS 

SI 2 A III 3 ' f >i #2 02 ^ I'J ^ ^ l| 51 6^ESD f I . 
HVNMOS t aa ^ t tt«flll'frfil.# 1 fc*6$**&i'&£.ft**;&o ° 

# itb € M it i'J HVNMOS € B a B It #J m # t £ (triggering 
voltage ) Vtl 4L ft ' ^^200 9k N ^ #204 ^ SJ # & ft 

# J. £. /£ >f ' jfcB^^>7SLJf^a«tfit • ft t J£ H>J fi| t 2ft if > 

ft ^ t • # H V N M 0 S % a a B It m % JS: $ <J — # f; £ 
(Holding Voltage)Vh^ft • 4£ 1; >ft i& i& if ;&u ' % M- ft 

it m # * ft ( * & fit at ^ ^ ) ° 

& ft ' #^^itbHVNMOS€ B a B ^^€M#A^HVNMOS 
f B 9 a ^^^tf IVtl . j. jjfi ft it ,tb H V N M 0 S € B a B It ^ 
ft. ' *^*^i^^^tAi>ii^t })iilt2 it ^ » a Jfcft^ 
4£ ^ # £ $ ~ =fc & ft $>t » *tHVNM0S « B a B It & J» EJ 
( s n a p b a c k ) it M £. £ € 35. ■ ft te*t HVNMOS t B a B ft 

«t jfc & St • * itt -r . hvnmos € B a B it & m ft %> - 

34E S D # ^ i£ it # • 
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i - &Wi$LW (3) 

%, ?teHVNMOS<t B a a |£-&^rJ-X$ 5}l •# -ftESD 60 4£ H to 

# , | 5 ^ ^ - t ^ ^ ^ ^HVNMOS f B a B H ftj i S A ^ 

& ft Sift. H (Embedded Silicon Controlled Rectifier 
) • a «. $ H V N M 0 S t a a a It m £ 60 ft A E S D t Sift. ' ife fl& 

if $£ H V N M 0 S € a a a It *f E S D 60 M ± ti • 14**8 
^ ^ ^ ^ 4IE >7SL H 4lHVNMOS60£'J © * £ A £- # € 33- ffl ° 
It $- m M 4 ' P ^ # 4* £ 4 1 0 & N m # E 4 0 8 # it & S& 

404 • t • P 3! # # & 4 1 0 ^ N I! #402 a IP H & 140 0 ^ 
j&T-^PNP^fl^— te#414 ' ffij N ^ # 4 0 2 > P I! ^ I 

400 W A t ^406 I'J # ^ - iilNPN f t -f i84 12 • 

floPNP^^^^^«rilNPNSt^^- — ^lt^#^ 
(collector ) & (base ) • m ft fit & 

-tt*#P-N-P-NX4i;&®60^^ltit# ' J- * * * 
& - A Wft = « tft • tTfjitb^*^"P-N-P-N^©4L 

a a a It #ESD 60 «t # • 

m ft ' -t % £ESD . ^ 3ft. ^ SS. *£4 0 4 60 € SJft. i& A ' 
ft -T Ife t * f itbHVNMOS 60P-N & ft fl&^jfcHVNMOS*.St • 

# 91 gg S- 

0 itb ' * IB 60 @ 60 *t A & 4fc ^ ^ i$ ft >ft . H 
(Silicon Controlled Rectifier) > ^ <t lit & A 60 

# f A f (Electrostatic Discharge » ESD ) € SJft. ' « 
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i - &W1SiW (4) 

^ ^ j=.^ — ^ < tsi*#a > ffl ft " # 3fc ft/ «. ft " $ 

— « ft/ %L ft - »-^t^#*fiaA*-*tS>f## 

& a m m j& • * t ' $~t|-«2> 

^t|-f f Hit ' ifii W ft # a i ^ ^ - ^ t S! ^ 

m ft/ ft # y ^ #j s& s m ft & w $ -=- € ^ # a ^. 
ft m % m 1 m ft & * % - t ^ >f- # # # a 

^ - H ^ ft ft / %L ft *>J & # # N 32 # f ^ * ft / «. ft ° 
>fc ^ # ^ £ - it &\ t ' # - * t >f # # E & N ^ 
# # # a » * — tf-.-f ^*#fi*P^*#E ° fa $ - H 

% ~ ft ft / a. ft H'J & # p 32 # f ^ * ft / a ft • 

ft M i ^ f * #J ^ i ' % - % % 32 & I & P 32 & 

- it «fc t ' # — 9-€3!£.J&&N2!;&>& ' $ - ^ € 32 # 

ft«R4s>#^^-1T*^Jmi«. ' *t ft 4 tj- It t H & & 

% $ m m & m ' as i ^ # ~ ^ « 32 >m # a & m ft « a 

$ - ^ ^ ^ # & a 4^ "kj o 

ft J» ^ f t ^ ^/r t ' jtb & % 4- ^ it t H & 
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€ 32 # & 


54 


4t 


IS 




se, i ^ # — f£ % 


t 32 & A 






ii 


* % - 


^ t 32 




H. 
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° M. & & & W * 


L - f ife 




t 






tj- € 32 # 




34 


It 




32 # # 34 4t 





3 - ft & n t ' 1 fc#~^€32##34#a&P32##34*f' 
H. ° 

as, ^ # B ^ * w m jjt . A^ft^iiitJt&^ 

#j t ' itb * - ^ t 32 # & 34 # a 3i! # m 34 w a • «ft 

^ - t ' *t $ - ^ € 32 # & 34 -ft .Qt Mb N 32 # # 34 -ft 

a ° 

A *P & £ aSl II # # € £ ' J- ^ * a £ ^ ^ 3£ jft ti m & 

itb • ^ «■ a ^ $ ^ 4s g -A n «■ e s d a jbl ffl m 

(latch up) ° 

^ * * t « 4: -L ifc * ^ a ft - & at 4k .is m> it m 
m % ti » Tx#*-*ttt*#j ' ^ a& ^ ft m m A • # 

# ^ *» t ° 

» £ & 

i t # # f - t t f 1/ f )1 * t t ^ ^ «t ^ i; &<l 

# & & jjfc H (Silicon Controlled Rectifier 'SCR) » 
a ^ ^ ^ ^ # ^ € s& t # t 2t € (Electrostatic 
Discharge » ESD ) W ifc # it # ° WTJffWftfttifefl*. 




i - gtwtsiw (6) 

n *> fft ^ ^ # B £ ' ^ g. it # ffl a ff< X & # B £ • # #J & ' 

— ^fSH^^IIAN^&tfc'M! ' is i f t ^ t f ^ 1 ^ ' 

51 ' ^ I ^ I - f ^ t # t »^ • 

Bj 5 # *#■ 7F ^ # b£ — 4ft 1t #J # — & & & & %L B 
M © Tfr & a JSL # € S&- H ° tfr as ffl 5 » ilb ^ & £ fa if 5 0 

# *•] 01 - N 38 ft tf- ft € a B a ft * ft # ' * ± & P 2! 
^^500 >N3!l>m#Ift502a -N£)jfc#£502b - ffl 5 0 4 - 
» 4& / «. m 5 0 6 - & &/&.4&508 » P S S510 tt AP 5! if 

# # H 1512 • * t > N ^ # S 502a UN ^ * # S 
5 0 2 b % % m 5E *fc & £ -fc P 32 * & 5 0 0 t • ifij ffl 5 0 4 H'J S& 

5 0 2 b ^ P-l • 

^ / ^ 5 0 6 $k m / %L m 5 0 8 t # # # N ^ # f ' 
J.&#^#]B&*-fcN2!*#fi502a**N^*#S502b4L*. 

fir ' fl&P^#^£510#B&jt>fcP^*.4&500 W*.® » P ^ # 

# # & [a 5 1 2 fl'J # & 3fc 4& / 5 0 6 *s ^ i*h. se. X 4E. N 5! # 

H 5 1 2 a ^ t • J- # m #} A • P ^ ^ & # # S 5 1 2 #> if # ^ 

>7?t 8506$ ( ^ ^ ) • 

*^3fc&|4Lffl4£504 - aft ^ / vBl 5 0 6 >X & / SSL fa 

iq £, H fa ' »«jfc*##A#3fe*B*ft« ' *b 4 JHF * # 
*j-*ft^^#^^t«,^ • ffij N 5! >m # £ 5 0 2 a f #1 
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5. * (7) 

502b - p m # m. n5io a a? m #■ * # * & 512 #> ^ ^ 

# & H % 4- -f U- It it # t 4i # ft K #j *l $ 4a is] > % w \ 
4: ffl t f t A * j|?N f ^.P ^ # f # AP f 4 ^500 4: 

*b *b > ^ f Ife « t »N5!*#ffi502a/502b||.M# 
5 0 4 a A P m #• # & 5 1 0 4i ftl it m 4 # ffib ^ & & 5 1 4 « ft w 
RrjLN^*^£502a/502b^lW^504 B!] # % 4b >f $ * ffa ^ 

*fc fl 4b * (Local Oxidation » ffi & LOCOS) • 

# *h • ^ $fc #J it N 2! >m # H 5 0 2 a H N >HS. # £ 
502b4i^jiij^P^^^500 + R.i;frN3!#*fc*$.'ft&516 . 

ffijP^##H510 ^^'j4iP5J^^500 t # S& £ * P m # & 
^ # i 5 1 8 • J-N^##^^H516^AP^##^^t^518 
t «M^i t ^ #5 14 4i 7^5" • ftN5! ## JUt K516 « A 

# ffl 5 t #J ¥ £fc € ^T£a - P f # # # ^512 ^ 
SR. # (1 5 0 2a a AP S! ^ ^ 5 0 0 & j& -PNP £ $ « A 4ft 

(Bipolar Junction Transistor 'BJT) 5 2 0 » ffij R N W ^ N 
^*#a502a4iiaflL • & t 'P^#&##£512&PNP£ 
<l-?-<$&4f5204i#;& (Emitter) 'N^>m#IE502a^ 
PNP^*,^^; B 3 a |t5204i^^ (Base) > ffijP ^ 4^5 00 I'J 
^PNP^^^ « B a B It 5 2 0 4i % m (Collector ) - 

# - ^ ® •N^jfc'*rl£502a*P£!4kA500 aAN^jfc 
*r£502bfl>]te/£-NPN£f!t^-<£&«522 » rfijRP^P^^^ 
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(8) 

5 0 0 ^ pj. 4S. • £t 'N^$l#l£502aJ*,NPN^$l^€a a afi 

5 2 2 4^ # >P^^^500^NPN^m-^ta a a lt522^^.^ • 
N5l^#(1502bM'J^NPN^^-7-€al^522^^*i& • & t£ & 
1ft 'PNP^m^€a a aft520^#^#. M#5.NPN^^-f-€a s a 
ft 5 2 2 4^ ^ ' ffijPNP^^i L ta a alt520^^^^J^#5. 
NPN^a^€B B a^522^#^ ' SffQ^^^504 > 

5 0 6 ^ j& & 5 0 8 ft /fc - ^ « £ aft H - 

^>m#^502aHP^&^500^-^flo6t^>ff:M • itb^S 
&p >t ' it^^itNPN^^-^€a a alt522 - — N P N 

^m-^€a a alt522^^it^^ 'PNP*«,^-«fi*t520 *p*' 

% & % ft * it ° 

5124LMjt*.ft*if-€^*.P|'48.*W60l5i.*L ' fl& J. * *S / 
jS. 5 0 6 & P 2! # # & H 5 1 2 ^ M * # £ € -f- f & & m 
(tunneling effect) ' 4 1st ^ « • €^^^P^^## 

»a512?»J.#*NS!#jrw*#/«.*5064Lt ° a 
itb ' — ^ 3£ 4l # ^- ft (Zener 

diode) 530 - ffijifc^Jfc^^ajj^ ft 5 3 0 m M i% fa & 

6 tit n tf) m # € M ' « i| £ ^ ^Mfe f ^ ^ I ?i ^ # t 
fli§A^H*filH (latch up) « 

4* #J #j ' ^^/«.^506 HP^!^^##a512^f^ 




i - ®WiSLW (9) 



/m. 



BE! lit 



/&^#££##5~£&ft530 #} $ >t IE £ (breakdown 
voltage) fc®'% J f-&i%m.#LJ&ah&$i ° S *b • 
ff #J *fc # € £ (holding voltage) ( 13 «r ^ tf ^ 

jg v h ) # # ^ it ^ • j-&t i J§&ifc#-5r*p ' it & #1 4l 

^ ^ f H ^ &d f AESD tl^iltlNi^ft^ 

i£ 3£ (High Voltage NMOS > H V N M OS ) f a B B It 4a 4l T 

e, m. 5 o o # it ^ 3 o o o & & • * jt ^ • * ir w 

& & 'A ST^^^A^tl ' a jtb H V N M 0 S i& ^ # 4, 

^ # # is & fa m ° m 6 % & ^ ^ # w ^ % - * «fc w # - 

4fe 4L««HI*.J»-L3fe5t«fe*.j4LPa! tg # # *fc & N 2! tg 

# ' ffij _L it it <fc #J 6^ N 32 it # jty # & ^ P 32 it # • to # # 
^j&#*A^Ji£:feJ^.i£1t;&<fc|#rs£ ' a T ^f€F ^ # ^ 

it o 

# 4ft & 6 1 2 HP # & 6 0 2 a a IN ^ & ^600 &. /£ — N P N 
41 ^7* % & It (Bipolar Junction Transistor > B J T ) 
620 ' ^RN^P^^^600^ia{t ° £ t ' N 32 # # # # & 
612 |,NPN f t -f f B 0 a M6 20 ^ It f5 (Emitter) > P ^ >m # 
& 60 2a J^NPN * « t £ «6 2 0 ^ & « (Base) • fijN ^ ^ 
^600 M'J^NPN^« 1 ^f:B 3 a |t620^#^ (Collector) - 

# - 2r © ' P 32 >m # i 6 0 2a U & 6 0 0 w IP | & 







MHRHB 
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s. > qtwmw (io) 

#H602a^PJ.'& • £ t »P^J*#fi602a*PNP*#^-« ' 
B B a It 6 2 2 ^ # 'N5l!^^.6004 ? PNP^m-1 L ta B a ^622^^ 
^ 'P^^#I1602bM'JJ5;NPN^^-?-t B a Blt622^^^ • 

fJt A «. 'NPN^fc-7-€ B a a ^620^#^#^#5-PNP^m^ 
€ B B alS622^&^ ' rft N P N ^ i& ^ € a B a If 6 2 0 4^ ^ i-J # 

5.PNP^a- : f€a B B lt622^#^ ' Sffa^F^^604 - * ^ / 

a ^60 6 W A >f ^/ 31 ^608 • # m tfj 

A. ' * * / «. * 6 0 6 & N 2! & # # & 6 1 2 # it 1fc /& - # afc 

##j.=-teft630«> 

S612rtf4Aif Aff $ >t € * ^ 0 € ^ # 3P 

Ft %L M, fa ^ ^ ° IS itb ' ^ 4fi 3£ >7!L 33 # £ # € £ ( *» SI 3 m 

^t^-^€MVh) # £■ ^ & ° JL**J«t*t4|t-r*» ' * 

* 4L ^ & & >7St g §«l ^ # f I ^ I S A ,t | {4 

. * *- 

g ^ ^ # t S ^8 ^ '^t t • &4£#)4~54fc#li:*£.#jl0.89 
ifc # ° itb > * f it ^ -sf £° » ^ffafcfrj^^&gjfoil 

Ife * ^ 6d ft AESD fS^StJSPf^H4-^* (High 
Voltage PMOS ' H V P M 0 S ) t a B B ^ 4@ ^ T • & #L 5 0 0 #t # 

to 5.8000 & o * itb it w > ^ ^ m ^ # & & -a n 

ESD #j % ff it # • 

* _L it *o . ^ # W # £■ ft 4- If- ft € a B a ft ft 
«. « # K, - ft # # # ft ' «.^*#j&-*St4L##!^. 




i > (ii) 



&0 € 

j£ 60 # -l± 
ESD 60 ft i 

A m # 

# 4£ >ft 

^ # € 2 

i| A ^ ^ 



& £ as. n # £ ffl 60 pj « • s ^ ' ^ % m 4l 

H 6(1 ^ # t I A ^ § ^ ^ i£ A ^ ^ ^ f >;f L g 60 

€ js * a * a 

■»r ^ ' i f a ^ ^ f ^ ^ ^ t esd a i ^ 




a 
aa 



# 5*. itb ft 



A & £ it £ E S D 60 $L m • 0 itb ' # ^ ^ ^ HE xfc H T 

& £ESD 60 *H • 

^ & W e, a 2fc fc| ft & *» -h ' & ii # ffi 



a ^ 

# ?t le- 
ft t£ II, 




1 # #fr 7F - & # % fa 



ag- Be. i 




9 2 #, #T 5F - 3£HVNM0S 
IS 3 % *fr 5f» SI 2 ^HVNMOS 



a 

SB 



^"J © 7F ^ Ml ° 



a 
aa 



yc - 



>7fl # <l± A « 



[ 



m 4 *fr ^ 8 £° * # ^ A & AS 



HVNMOS #j £'] © 




3fe iH #J 



m 5 #, # 7F ^ # — #5. -fi #j # 

I 6 #. .f 7F ^ f # - 

B] A 4* ^ t£ B £ 1 

50 : & & m 



& g n *i 



1 oo 

1 02 
1 04 



E S D 4£ fl ^ -*S- 

IP f 4 



200 -400 -500 :P^^I 

2 0 2 : a 

204 -402 : N 32 # 

4 0 4 : v8l & 

4 0 6 : 3$ & 



408 -610 : N 
410 -510 :P3U##& 
412 -522 -620 : NPN 



* 1 



a 
aa 




4 14 - 520 - 622 : PNP 
502a - 5 0 2 b : N 5! 3H ^ IS 

5 04 > 604 : mm 



aa 




506 -508 -606 -608 
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